Formation and identification of glutathione conjugates from 2-nitrosofluorene and N-hydroxy-2-aminofluorene.
2-Nitrosofluorene (NOF) and N-hydroxy-2-aminofluorene (N-HO-AF) are potent direct-acting mutagens, derived from metabolic activation of the carcinogen, N-acetyl-2-aminofluorene (AAF). To assess the ability of cellular glutathione (GSH) to detoxify these electrophilic derivatives, we examined the reaction of NOF and N-HO-AF with GSH in vitro. Two reaction products were isolated and identified as glutathionyl derivatives of 2-aminofluorene (AF) containing an N-S linkage. Amino acid analysis, infrared and NMR (500 MHz) spectroscopy, fast atom bombardment mass spectrometry and analysis of reaction characteristics and hydrolysis products established their structures as N-(glutathion-S-yl)-2-aminofluorene S-oxide (GS-AFI) and N-(glutathion-S-yl)-2-aminofluorene (GS-AFII). Ascorbic acid, which reduces NOF to N-HO-AF, was used to modify reaction yields. These results indicated that GS-AFI was derived from reaction with NOF and that GS-AFII could be formed from both NOF and N-HO-AF. A reaction scheme is proposed in which NOF reacts with GSH to form an intermediate addition product that can rearrange either to GS-AFI or be reduced to GS-AFII. The latter could also be formed by direct reaction with N-HO-AF.